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@  A  device  for  translating  a  rotary  motion  to  a  linear  one. 

  A  device  for  translating  a  rotary  motion  to  a  linear  one 
consisting  of  a  first  elongate  body  (1)  provided  with  screw 
threads  extending  along  the  body  and  a  second  body  (5)  ro- 
tatable  coaxially  with  the  first  body.  A  number  of  rollers  (3) 
are  arranged  between  the  first  and  the  second  body  with  the 
axes  of  the  rollers  parallel  to  the  axes  of  the  bodies  and 
provided  with  threads  meshing  with  the  screw  threads  of  the 
first  body,  the  first  body  being  provided  with  teeth  extending 
substantially  along  the  entire  body.  Moreover,  the  rollers 
have  teeth  cooperating  with  the  teeth  of  the  first  body,  one 
body  being  displaced  relative  to  the  other  atthe  turning  of the 
bodies  relative  to  one  another.  The  second  body  (5)  has 
threads  (6)  cooperating  with  the  threads  (4)  of  the  rollers  (3), 
and  teeth  (11)  cooperating  with  the  teeth  (9)  of the  rollers.  The 
threads  (2,  4,  6)  of  the  first  body  (1),  the  rollers  (3)  and  the 
second  body  (5)  are  trapezoidal  threads,  the  threads  of  the 
rollers  (3)  and  the  threads  of  the  second  body  (5)  having  the 
same  turning  direction  and  the  threads  of  the  first  body  (1) 
having  a  turning  direction  opposite  to  the  turning  direction  of 
the  rollers  and  the  second  body.  The  pitch  circle  (14)  of  the 
teeth  (8)  of  the  first  body  (1)  is  located  at  some  distance  from 
the  average  diameter  (15)  of  the  threads  (2)  of  the  first  body 
(1)  and  the  pitch  circle  (16)  of  the  teeth  of  each  roller  (3), 
respectively,  is  located  at  some  distance  from  the  average 
diameter  (17)  of  the  threads  (4)  of  the  roller. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   t r a n s l a t i n g   a  

r o t a r y   m o t i o n   to  a  l i n e a r   one ,   as  i n d i c a t e d   in  t he   p r e a m b l e  
of  c l a i m   1 .  

T h u s ,   known  d e v i c e s   of  t h i s   k i n d   use   f r e e l y   r o t a t a b l e  

w h e e l s   or  r o l l e r s   m o u n t e d   in  one  of  t he   p a r t s   d i s p l a c e a b l e  

r e l a t i v e   to  e a c h   o t h e r ,   w h i c h   r o l l e r s   c o o p e r a t e   v i a   r i b s   o r  

cams  w i t h   t he   t h r e a d s   of  t he   o t h e r   p a r t .   By  t u r n i n g   o n e  

p a r t   t h e   r o l l e r s   w i l l   r o l l   w i t h   t he   cams  m e s h i n g   w i t h   t h e  

t h r e a d s   d i s p l a c i n g   t h e   s e c o n d   p a r t   in  t h i s   way.   The  r i b s   o r  

cams  of   t h e   r o l l e r s   may  t h e n   be  p a r a l l e l   l y i n g   in  p l a n e s  

e x t e n d i n g   p e r p e n d i c u l a r l y   to  t h e   r o l l e r   s h a f t   or  f o r m  

t h r e a d s   c o r r e s p o n d i n g   to  t h e   t h r e a d s   of  t he   t h r e a d e d   p a r t .  
At  s u c h   d e v i c e s   i t   is   r e q u i r e d   t h a t   t he   r o l l e r s   mus t   b e  

e x a c t l y   g u i d e d   and  d r i v e n   by  t he   s e c o n d   p a r t   and  a b u t   a n d  

e n g a g e   t he   t h r e a d s   t h e r e o f   a l l   t he   t i m e .   As  s o o n  a s   a n  

o b l i q u i t y   b e t w e e n   r o l l e r   and  t h e   t h r e a d e d   p a r t   a p p e a r s   o r  

a  r o l l e r   i s   r e l e a s e d   f rom  t h i s ,   r e s u l t i n g   in  d i f f e r e n t  

r o l l i n g   v e l o c i t y ,   t he   d e v i c e   w i l l   i n e v i t a b l y   s e i z e .   Due  t o  

t h e   f a c t   t h a t   a  r e l a t i v e   m o v e m e n t   b e t w e e n   t he   s c r e w   a n d  

t h e   r o l l e r   or  r o l l e r s   c a n n o t   be  p r e v e n t e d   t h e r e   is   a  r i s k  

t h a t   t h e   e n t i r e   d e v i c e   m u s t   be  d i s m o u n t e d   to  be  r e s t o r e d  

to  an  o p e r a b l e   s t a t e   i f   i t   i s   d r i v e n   to  f a r ,   t h a t   is   to  a  

s t o p   in  an  o u t e r   p o s i t i o n .   A n o t h e r   v e r y   g r e a t   p r o b l e m   a t  

known  d e v i c e s   of  t h i s   t y p e   is   t h a t   i t   i s   v e r y   d i f f i c u l t   t o  

o b t a i n   s e l f - b r a k i n g ,   i . e .   t h e   d e v i c e   s h o u l d   be  s t a t i o n a r y  

w i t h o u t   a  s e p a r a t e   b r a k e   e v e n   a t   t he   g r e a t e s t   l o a d .   So  f a r  

no  s o l u t i o n   has   b e e n   f o u n d ,   e i t h e r ,   to  a c h i e v e   s e l f - b r a k i n g  

of  t h i s   t y p e   of  d e v i c e s .  

I t   is   p o s s i b l e   by  t h e   p r e s e n t   i n v e n t i o n ,   as  i t   i s  

a p p a r e n t   f rom  t he   c h a r a c t e r i z i n g   p o r t i o n s   of  t he   c l a i m s ,  

to  e l i m i n a t e   t he   d i s a d v a n t a g e s   m e n t i o n e d   a b o v e   and  a s s o c i a -  

t e d   w i t h   t he   so  f a r   known  m e c h a n i s m s   of  t h e   t y p e   i n t e n d e d  

h e r e   so  as  to  t r a n s l a t e   a  r o t a r y   m o t i o n   to  a  l i n e a r   o n e  

and  to  a c h i e v e   a  p e r f e c t   s e l f - b r a k i n g   of  t he   d e v i c e ,   e v e n  

i f   m a t e r i a l s   of  a  v e r y   low  c o e f f i c i e n t   of  f r i c t i o n   a r e   u s e d  

s u c h   as  h a r d e n e d   s t e e l   a g a i n s t   h a r d e n e d   s t e e l .  



The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   i n  

the   f o r m   of  an  e x a m p l e   w i t h   r e f e r e n c e   to  t he   d r a w i n g ,  

w h e r e i n   F i g .  1   shows   t h e   c e n t r a l   p a r t   of  the   i n v e n t i o n  

p a r t i a l l y   i n   s i d e   e l e v a t i o n ,   F i g .   2  shows  a  c r o s s   s e c t i o n  

of  t he   i n v e n t i o n   a n d  F i g .   3  shows  a  d e t a i l   of  t he   i n v e n -  

t i o n   on  an  e n l a r g e d   s c a l e   as  c o m p a r e d   w i t h   F i g s .   1  and  2 .  

F i g .   4  s h o w s   g r a p h i c a l l y   a  d e t a i l   of  t he   d e v i c e   a c c o r d i n g  

to  t h e   i n v e n t i o n .  

The  f i g u r e s   o n l y   show  t he   v e r y   i n v e n t i v e   t h o u g h t   i n  

d e t a i l   w h i l e   t h e   r e s t   of  t h e   m a c h i n e   e l e m e n t ,   in  w h i c h   t h e  

i n v e n t i o n   i s   i n c l u d e d ,   i s   o m i t t e d .   In  g e n e r a l   i t   can  b e  

s a i d   t h a t   t h i s   c o n s i s t s   of   a  t h r e a d e d   s c r e w   m o u n t e d   in  a  

s u i t a b l e   way  and  d r i v e n   e . g .   by  an  e l e c t r i c   m o t o r .   A 

h o u s i n g   f o r   s u p p o r t i n g   t h e   r o l l e r s   c o o p e r a t i n g   w i t h   t h e  

t h r e a d e d   s c r e w   can   be  c o n n e c t e d   to   an  a x i a l l y   d i s p l a c e a b l e  

s l e e v e   s u r r o u n d i n g   t h e   s c r e w .   Of  c o u r s e   t h e   h o u s i n g   o r  

s l e e v e   can   i n s t e a d   be  d r i v e n   by  an  e l e c t r i c   m o t o r   v i a   e . g .  

a  g e a r   r e d u c t i o n   s e t ,   w h e r e b y   t h e   h o u s i n g   or  s l e e v e   a t   a  

s t a t i o n a r y   s c r e w   w i l l   move  a x i a l l y   a l o n g   t h e   s c r e w .  

1  d e n o t e s   a  s c r e w   or   an  a x l e   p r o v i d e d   w i t h   t h r e a d s   2 .  

A  n u m b e r   of   r o l l e r s   3  p r o v i d e d   w i t h   t h r e a d s   4  e n g a g i n g   t h e  

t h r e a d s   2  of   t h e   a x l e   1  c o o p e r a t e   w i t h   t h e   t h r e a d e d   a x l e   1 .  

A  h o u s i n g  5   i s   a r r a n g e d   a b o u t   t h e   a x l e   1  and  c o n s i s t s   of  a  

c y l i n d e r   7  p r o v i d e d   w i t h   i n t e r n a l   t h r e a d s   6.  The  t h r e a d s   6 

of   t h e   c y l i n d e r   c o p p e r a t e   w i t h   t h e   t h r e a d s   4  of  t h e   r o l l e r s  

3  e v e n l y   s p a c e d   b e t w e e n   t h e   h o u s i n g   5  and  t h e   s c r e w   1.  T h e  

t h r e a d s   2,  4  and  6  c o n s i s t   of  t r a p e z o i d a l   t h r e a d s .   In  t h e  

e x a m p l e   shown  t h e   s c r e w   1  has   l e f t - h a n d   t h r e a d s ,   t h e   r o l l e r s  

3  r i g h t - h a n d   t h r e a d s   and  t h e   h o u s i n g   5  or  t h e   c y l i n d e r   7 

r i g h t - h a n d   t h r e a d s   as  w e l l .  

As  w i l l   be  d e s c r i b e d   b e l o w   more   in  d e t a i l   t h e   t h r e a d s  

2  of   t h e   s c r e w   1  a r e   p r o v i d e d   w i t h   t e e t h   8  w i t h i n   t h e   r o o t  

a r e a .   In  t h e   r a n g e   of  t h e   t h r e a d   t o p s   e a c h   r o l l e r   3  i s  

p r o v i d e d   w i t h   a  t o o t h i n g   or  t e e t h   9  m e s h i n g   w i t h   t h e   t e e t h  

8  of   t h e   s c r e w .   Two  r i n g s   10  w h i c h   a r e   p r o v i d e d   w i t h   c o g  
t e e t h   11  on  t h e i r   i n s i d e s   a r e   l o c k e d   to  t h e   c y l i n d e r   7 .  

The  cog  t e e t h   11  and  t h e   t e e t h   9  of  t he   r o l l e r s   c o a c t   w i t h  

one  a n o t h e r .   F i x a t i o n   of   t h e   r i n g s   10  to  t h e   c y l i n d e r   7 

can   be  e f f e c t e d   by  means   of  e . g .   c l a m p i n g   r i n g s   13  p r o v i -  

ded  w i t h   t h r e a d s   12  so  t h a t   t h e y   can   be  s c r e w e d   o n t o   t h e  



c y l i n d e r   7.  As  is  a p p a r e n t   f rom  F i g .   1  t h e s e   w i l l   c l a m p  
the   r i n g s   10  a g a i n s t   t he   c y l i n d e r   7  when  t i g h t e n e d .   I t   i s  

to  be  u n d e r s t o o d   t h a t   t h e   r i n g s   13  can  be  l o c k e d   in  a  

c l a m p i n g   p o s i t i o n   r e l a t i v e   to  one  a n o t h e r   and  t he   c y l i n d e r   7 .  

In  t h e   e x a m p l e   shown  the   s c r e w   1  has   a  t h r e a d e d   l e a d ,  
the   r o l l e r s   3  a l s o   a  t h r e a d e d   l e a d   and  t he   h o u s i n g   or  c y l i n -  
d e r   7  f i v e   s u c h   l e a d s .   The  n u m b e r   of  r o l l e r s   3  is  s i x   a n d  

the   r o l l e r s   a r e   g u i d e d   w i t h   r e s p e c t   to  t h e i r   m o v e m e n t   c o m -  

p l e t e l y   by  g e o m e t r y   and  t h e   t e e t h   8,  9  and  11  w i t h o u t   a n y  
r o l l e r   h o l d e r s   b e i n g   n e c e s s a r y .  

As  i s   more  c l o s e l y   a p p a r e n t   f rom  F i g .   3  t he   p i t c h  

c i r c l e  1 4   of  t h e   t e e t h   8  of  t he   s c r e w   1  is   s p a c e d   a c c o r d i n g  

to  t h e   i n v e n t i o n   i n s i d e   t h e   a v e r a g e   d i a m e t e r   15  of  t h e  

t h r e a d s   2  of  t he   s c r e w .   The  p i t c h   c i r c l e   16  of  t he   t e e t h   9 

of  e a c h   r o l l e r   3  is   s p a c e d   o u t s i d e   t h e   a v e r a g e   d i a m e t e r   17 

of  t h e   t h r e a d   4  of  e a c h   r o l l e r .   The  p i t c h   d i a m e t e r   18  o f  

t h e   t e e t h   of  t h e   h o u s i n g   or  c y l i n d e r   7  is   r a d i a l l y   s p a c e d  

i n s i d e   t he   a v e r a g e   d i a m e t e r   19  of  t he   t h r e a d s   6  of  t h e  

c y l i n d e r   7 .  

By  t h i s   c o n f i g u r a t i o n ,   t h a t   i s   w i t h   t h e   same  t h r e a d  

t u r n i n g   in  r o l l e r   3  and  h o u s i n g   5  b u t   d i f f e r e n t   f r o m   t h e  

t h r e a d   t u r n i n g   of  t he   s c r e w   1  a  g e a r   c h a n g e   o f  t h e   d e v i c e  

is   o b t a i n e d   a c c o r d i n g   to  t h e   f o r m u l a  

w h e r e   DSk  =  t h e   a v e r a g e   d i a m e t e r   of  t he   t e e t h   8  of  t h e  

s c r e w   1  ( d e s i g n a t e d   14  a b o v e   f o r   t he   s a k e   of  c l e a r n e s s )  

and  w h e r e   R  i s   t he   l o n g i t u d i n a l   d i s p l a c e m e n t   of  t he   h o u s i n g  

5  f o r   one  t u r n   of  t he   s c r e w   1  and  i s   d e r i v e d   f rom  t h e  

f o r m u l a  

w h e r e   S  =  t he   p i t c h  

DRk  =  t he   a v e r a g e   d i a m e t e r   of  t he   t e e t h   of  t h e   r o l l e r   3 

( p r e v i o u s l y   d e s i g n a t e d   16  f o r   t he   s a k e   of  c l e a r n e s s ) .  

In  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   w i t h   r o l l e r s   e x a c t l y  

g u i d e d   b e t w e e n   s c r e w   and  h o u s i n g   and  w i t h   t h e   g e a r   e x c h a n g e  

as  a b o v e   i t   i s   p o s s i b l e   to  a c c o m p l i s h   a  c o m p l e t e   s e l f - b r a k i n g  



a c t i o n   of  t he   d e v i c e ,   i . e .   a l s o   at  maximum  l o a d   ( a l s o   o v e r -  

l o a d )   in  s t a t i o n a r y   p o s i t i o n   the   d e v i c e   r e m a i n s   i m m o b i l e .  

The  f r i c t i o n a l   moment   of  t h e   d e v i c e   at   r e s t   is  o b -  

t a i n e d   f rom  t h e   f o r m u l a  

w h e r e   P  =  t he   a x i a l   l o a d   of   s c r e w   ( r o l l e r ,   h o u s i n g )  

Fr  =  f r i c t i o n   r a d i u s   a n d  

Hv  =  t h e   c o e f f i c i e n t   of  f r i c t i o n   b e t w e e n   t h e   p a r t s  

( s c r e w - r o l l e r ,   r o l l e r - h o u s i n g )   of   t he   d e v i c e   a t   r e s t .   T h e  

f r i c t i o n   r a d i u s   i s   d e r i v e d   f rom  the   f o r m u l a  

w h e r e   D R .  =   t h e   i n s i d e   d i a m e t e r   of  t h e   t h r e a d s   of  t h e   r o l l e r  

S p =   t he   p l a y   b e t w e e n   r o l l e r - h o u s i n g   and  r o l l e r - s c r e w ,  

r e s p e c t i v e l y   ( i . e .   t o t a l   p l a y )   a n d  

r  =   t h e   edge   r a d i u s   of  t h e   t h r e a d   of  t h e   s c r e w  

( h o u s i n g ) .  
In  F i g .   4  i t   i s   shown  s c h e m a t i c a l l y   how  Fr  can   b e  

i n t e r p r e t e d   g r a p h i c a l l y .   By  v a r y i n g   t h e   f r i c t i o n   r a d i u s   i t  

i s   t h u s   p o s s i b l e   to  a c t u a t e   t h e   f r i c t i o n a l   m o m e n t ,   i . e .  

t h e   s e l f - b r a k i n g .   I t   i s   to   be  u n d e r s t o o d   t h a t   t he   c a l c u l a -  

t i o n s   made  a b o v e   o f   c o u r s e   a l s o   a p p l y   to  t h e   e n g a g e m e n t   o f  

t h e   r o l l e r   w i t h   t h e   h o u s i n g   u t i l i z i n g   t h e   c u r r e n t   m a g n i t u d e s .  

T h u s ,   i t   i s   p o s s i b l e   by  t h e   p r e s e n t   i n v e n t i o n   to  " b u i l d - i n "  

s e l f - b r a k i n g   w i t h   a  s t a t i o n a r y   d e v i c e   by  a c h i e v i n g   an  e n -  

f o r c e d   r e l a t i v e   m o v e m e n t   b e t w e e n   t he   t h r e a d   f l a n k s   b e i n g  

in  e n g a g e m e n t   w i t h   e a c h   o t h e r .   T h u s ,   c o m p l e t e   s e l f - b r a k i n g  

i s   p o s s i b l e   a l s o   when  u s i n g   e . g .   h a r d e n e d   s t e e l  -   h a r d e n e d  

s t e e l .   As  t h e   c o e f f i c i e n t   of  f r i c t i o n   a t   m o t i o n   ( d y n a m i c a l  

f r i c t i o n )   a t   t h i s   m a t e r i a l   i s   a b o u t   t h r e e   t i m e s   l o w e r   t h a n  

a t   r e s t   t h e   s e l f - b r a k i n g   e f f e c t   w i l l   n o t   i n f l u e n c e   t h e  

d e v i c e   in   o p e r a t i o n   to  a  l a r g e   d e g r e e .   When  u s i n g   h a r d e n e d  

s t e e l   a g a i n s t   h a r d e n e d   s t e e l   an  e f f i c i e n c y   of  up  to  90%  i s  

o b t a i n e d .   As  m e n t i o n e d   a b o v e ,   F i g .   4  i s   a  g r a p h i c a l   r e -  

p r e s e n t a t i o n   s h o w i n g   s c h e m a t i c a l l y   t h e   e n g a g e m e n t   b e t w e e n  

t h e   t h r e a d s   and  t e e t h   of   t h e   s c r e w   1  and  a  r o l l e r   3.  T h e  

t e e t h   of   t h e   s c r e w   a r e   shown  w i t h   a  d a s h e d   l i n e   in  t h e  

f i g u r e .  



U s i n g   s i m i l a r   t h r e a d   t u r n i n g   in  h o u s i n g   and  r o l l e r s  

and  an  o p p o s i t e   t h r e a d   t u r n i n g   in  s c r e w   t o g e t h e r   w i t h   a n  

e x a c t   g u i d i n g   of  the   m o t i o n   of  t he   r o l l e r s   r e l a t i v e   to  s c r e w  

and  h o u s i n g   a  f a u l t l e s s ,   s m o o t h   o p e r a t i o n   of  t he   d e v i c e   w i t h  

a  n o r m a l l y   o p p o s i t e   d i r e c t i o n   of  m o t i o n   of  t h e   h o u s i n g   r e l a -  

t i v e   to  t he   t u r n i n g   d i r e c t i o n   of  t h e   s c r e w   is   o b t a i n e d .   A t  

c l o c k w i s e   t u r n i n g   of  t h e  l e f t - h a n d   s c r e w   the   h o u s i n g   w i l l  

t h u s   "be  s c r e w e d   o n t o   t h e   s c r e w " .   T h u s ,   i t   i s   p o s s i b l e  

a c c o r d i n g   to  t he   i n v e n t i o n   w i t h   t he   s e l e c t e d   t h r e a d   p r o f i l e  
and  t he   r e c i p r o c a l   r a t i o   b e t w e e n   the   p i t c h   and  a v e r a g e   d i a -  

m e t e r s   of  c o a c t i n g   t e e t h   and  t h r e a d s ,   r e s p e c t i v e l y ,   t o  

a c h i e v e   a  s e l f - b r a k i n g   s c r e w  -   n u t   d e v i c e   w h i c h   has   n o t   b e e n  

p o s s i b l e   b e f o r e .  

The  p i t c h   c i r c l e   of  t h e   t e e t h   of  t he   s c r e w   can  o f  

c o u r s e ,   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n ,   be  s p a c e d   o u t s i d e  

t h e   a v e r a g e   d i a m e t e r   of  t h e   s c r e w   t h r e a d s .   In  p r a c t i c e   t h e  

t e e t h   can  t h e n   be  a r r a n g e d   on  t h e   t h r e a d   t o p s   of  t h e   s c r e w  

w i t h   a  c o r r e s p o n d i n g   p l a c e m e n t   of  t h e   p i t c h   c i r c l e   of  t h e  

t e e t h   of  t h e   r e l a t i v e   r o l l e r   s p a c e d   i n s i d e   t h e   a v e r a g e   d i a -  

m e t e r   of   t h e   t h r e a d s   of   t he   r o l l e r .   The  demand   is   s t i l l  

e x a c t   g u i d i n g ,   t h r e a d   g e o m e t r y   and  f r i c t i o n   r a d i u s .  



1.  A  d e v i c e   f o r   t r a n s l a t i n g   a  r o t a r y   m o t i o n   to  a  

l i n e a r   one  c o n s i s t i n g   of  a  f i r s t   e l o n g a t e   body   (1)  p r o v i d e d  

w i t h   s c r e w   t h r e a d s   e x t e n d i n g   a l o n g   t he   body   and  a  s e c o n d  

body   (5)  r o t a t a b l e   c o a x i a l l y   w i t h   t h e   f i r s t   b o d y ,   a  n u m b e r  

or  r o l l e r s   (3)  a r r a n g e d   b e t w e e n   t he   f i r s t   and  t he   s e c o n d  

body   w i t h   t h e   a x e s   of  t h e   r o l l e r s   p a r a l l e l   to  t he   a x e s   o f  

t h e   b o d i e s   and  p r o v i d e d   w i t h   t h r e a d s   e n g a g i n g   t he   s c r e w  

t h r e a d s   of   t h e   f i r s t   b o d y ,   t h e   f i r s t   body   b e i n g   p r o v i d e d   w i t h  

t e e t h   e x t e n d i n g   s u b s t a n t i a l l y   a l o n g   t h e   e n t i r e   b o d y ,   a n d  

t h a t   t h e   r o l l e r s   h a v e   t e e t h   c o o p e r a t i n g   w i t h   t h e   t e e t h   of  t h e  

f i r s t   b o d y ,   o n e  b o d y   b e i n g   d i s p l a c e d   r e l a t i v e   to  t h e   o t h e r   a t  

t u r n i n g   of   t h e   b o d i e s   r e l a t i v e   to   e a c h   o t h e r ,   c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in   t h a t   t h e   s e c o n d   body   (5)  has   t h r e a d s   ( 6 )  

c o o p e r a t i n g   w i t h   t h e   t h r e a d s   (4)  of   t h e   r o l l e r s   ( 3 ) ,   t h a t  

t h e   s e c o n d   b o d y   has   t e e t h   (11)   c o o p e r a t i n g   w i t h   t h e   t e e t h  

(9)  o f   t h e " r o l l e r s . ,   t h a t   t h e   t h r e a d s   (2 ,   4,  6)  of  t h e   f i r s t  

b o d y   ( 1 ) ,   t h e   r o l l e r s   (3)  and  t h e   s e c o n d   body   (5)  a r e  

t r a p e z o i d a l   t h r e a d s ,   t h a t   t h e   t h r e a d s   of   t h e   r o l l e r s   ( 3 )  

and   t h e   t h r e a d s   o f   t h e   s e c o n d  b o d y   (5)  h a v e   t h e   s a m e  t u r n i n g  

d i r e c t i o n   and  t h e   t h r e a d s   of   t h e   f i r s t   body   (1)  h a v e   a  

t u r n i n g   d i r e c t i o n   o p p o s i t e   to   t h e   t u r n i n g   d i r e c t i o n   of  t h e  

r o l l e r s   and   t h e   s e c o n d   b o d y   and  t h a t   t h e   p i t c h   c i r c l e   ( 1 4 )  

of   t h e   t e e t h   (8)  of  t h e   f i r s t   body   (1)  i s   l o c a t e d   a t   s o m e  
d i s t a n c e   f r o m   t h e   a v e r a g e   d i a m e t e r   (15)   of  t h e   t h r e a d s   ( 2 )  

o f   t h e   f i r s t   body   (1)  and  t h e   p i t c h   c i r c l e   (16)  of  t h e   t e e t h  

(9)  o f   t h e   r o l l e r   (3)  i s   l o c a t e d   a t   some  d i s t a n c e   f r o m   t h e  

a v e r a g e   d i a m e t e r   (17)   of  t h e   t h r e a d s   (4)  of  t h e   r o l l e r .  

2.  The  d e v i c e   of  c l a i m   1,  c  h  a  r  a  c  t   e  r  i  z  e  d  

i n   t h a t   t h e   f i r s t   body   (1)  has   t h e   s h a p e   of  a  s c r e w   a n d  

t h e   s e c o n d   body   (5)  t h e   s h a p e   of   a  s l e e v e .  

3.  The  d e v i c e   of  c l a i m   1  or  2,  c  h  a  r  a  c  t   e  r  -  

i  z   e  d  in   t h a t   t h e   p i t c h   c i r c l e   (14)   of  t h e   t e e t h   (8)  o f  

t h e   f i r s t   body   (1)  is   l o c a t e d   a t   some  d i s t a n c e   i n s i d e   t h e  

a v e r a g e   d i a m e t e r   (15)   of  t h e   t h r e a d s   (2)  of  t h e   f i r s t   b o d y  

(1)  and   t h e   p i t c h   c i r c l e   (16)   of  t h e   t e e t h   (9)  of  t h e  

r o l l e r   (3)  i s   l o c a t e d   a t   some  d i s t a n c e   o u t s i d e   t he   a v e r a g e  
d i a m e t e r   (17)   of   t h e   t h r e a d s   (4)  of  t h e   r o l l e r   ( 3 ) .  



4.  The  d e v i c e   of  a n y  o n e   of  t he   f o r e g o i n g   c l a i m s ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d  d i s t a n c e   d e t e r m i n e s  

the   f r i c t i o n a l   moment  of  t he   d e v i c e   a t   r e s t ,   w h i c h   m o m e n t  

is   d e f i n e d   by  the   f o r m u l a   P '   F r  '  µ v  '   2,  w h e r e   P =  t h e  

a x i a l   l o a d   of  c o o p e r a t i n g   p a r t s ,   µv  =   t he   c o e f f i c i e n t   o f  

f r i c t i o n   b e t w e e n   the   p a r t s   at   r e s t   and  t he   r a d i u s   of  f r i c t i o n  

w h e r e   DRk =  t h e   a v e r a g e   d i a m e t e r  

of  t he   t e e t h   of  t he   r e l a t i v e   r o l l e r ,   D R i  =   t h e   i n s i d e   d i a -  

m e t e r   of  the   t h r e a d s   of  t h e   r e l a t i v e   r o l l e r ,   Sp  =   t he   p l a y  
b e t w e e n   c o o p e r a t i n g   p a r t s   and  R  =  t h e   e d g e  r a d i u s   of  a  

t h r e a d   in  t he   f i r s t   body   (1)  and  t h e   s e c o n d   body   ( 5 ) .  

5.  The  d e v i c e   of  a n y  o n e   of  t h e   f o r e g o i n g   c l a i m s ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   g e a r   c h a n g e   Ut  i s  

o b t a i n e d   f rom  t h e   f o r m u l a  

w h e r e   R  i s   t h e   l o n g i t u d i n a l   d i s p l a c e -  

men t   of  t he   s e c o n d   body  (5)  of  one  t u r n   of  t he   f i r s t   b o d y  

(1)  and  is   d e r i v e d   f rom  t h e   f o r m u l a  

w h e r e   S  =  t h e   p i t c h ,   DSk  =  t he   a v e r a g e   d i a m e t e r   of  t h e  

t e e t h   (8)  of  t h e   f i r s t   body   (1)  and  DRk =  t he   a v e r a g e   d i a -  

m e t e r   of  t h e   t e e t h   (9)  of  t h e   r e l a t i v e   r o l l e r   ( 3 ) .  








	bibliography
	description
	claims
	drawings
	search report

